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Chapter 2 Dolly Varden Char

Results

Relative Abundance and Distribution

The following discussions of relative abundance and distribution of Dolly
Varden char result from two separate analyses of the spatial and temporal
variation in catch rates (fish/d). In the first analysis we used a two-way
ANOVA that addressed the overall contribution of years and sampling areas as
sources of variation in CPUE over the 4-year study period. The second set of
analyses addressed the spatial and intra-seasonal variation observed in catch
rates of Dolly Varden char within each sampling year.

Two-way ANOVA.— From 1988 to 1991, the annual variation in Dolly Varden char
relative abundance, as indexed by CPUE, was greater than was the spatial
variation observed between the four sampling sites. We determined that year,
area, and the interaction effect were all highly significant in the two-way
analysis; however, the main effect for YEAR accounted for the most variation
in terms of model sum of squares (Table 2.1). Changing the order of entry of
the independent variables into the computer algorithm did not change this
result.

Interpretation of the pairwise comparisons for the separate main effects
(year and area) was invalidated by a significant interaction term.
Comparisons among the year X area interaction levels, however, suggest that
Dolly Varden char were generally most abundant at all study sites in 1991.
This result is corroborated in the one-way ANOVA (see Temporal differences
section).

Spatial differences.— Within-year comparisons of daily catch rates among net
stations indicated spatial variability in Dolly Varden char abundance (Table
2.2; Figure 2.1). Catch rates differed between the eastern most and western
most locations. In 1988, net station SCOl had higher daily catch rates than
net station PBO2. This pattern was repeated in 1990 and 1991 with net station
SCO1 daily catch rates being higher than those at net stations BL02 and BLO4.
These differences are also apparent in the comparisons of daily catch rates
among sampling areas. Simpson Cove had higher daily catch rates than Pokok
Bay in 1988, and Beaufort Lagoon in 1990 and 1991 (Table 2.3; Figure 2.2). 1In
1989 this difference was reversed with Simpson Cove catch rates being lower
than those in Kaktovik and Jago lagoons.

Temporal differences.— We observed differences in Dolly Varden char daily
catch rates between time periods within each year. Daily catch rates at net
station 5C01 were stable during the open-water seasons of 1988 and 1989 (Table
2.4; Figures 2.3-2.6). In 1990 net station SCOl daily catch rates decreased
during early September. During 1991 daily catch rates at net station SCOl
were low during early August and appeared to start to decrease again during
early September. At net station SC04 daily catch rates were stable during the
1989 open-water season. During 1990 daily catch rates declined towards the
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TABLE 2.1.— Two factor analysis of variance on log-transformed catch rates
(In (CPUE+1)) and Tukey means comparisons for Dolly Varden char from coastal
waters of the Arctic Refuge. Effects followed by the same letter are not
significantly different (P > 0.05). Mean, = geometric mean.

Sum of Mean
Source daf squares square F-value P-value
Model
Year 3 367.71 122.57 123.60 0.00601
Area 3 102.31 34.10 34.39 0.0001
YearxArea 7 99.73 14.25 14.37 0.0001
Error 1281 1270.38 0.99
Total 1294 1840.14
Year Mean, Tukey grouping
1991 2.71 A
1988 1.90 B
1989 1.62 c
1990 1.43 c
Area Mean, Tukey grouping
Simpson 2.09 A
Kaktovik 2.04 A B
Jago 1.84 B
Beaufort 1.51 c
YearxArea Mean, Tukey grouping
1991-Simpson 3.37 A
1991 -Kaktovik 2.78 B
1991 -Beaufort 2.44 B C
1991-Jago 2.32 B ¢ D
1988-Kaktovik 2.06 E C D
1990-Simpson 2.03 E C D
1988-Simpson 1.83 E D
1989-Kaktovik 1.82 E D
1989-Jago 1.79 E
1988-Jago 1.60 E F
1990-Kaktovik 1.57 E F
1990-Jago 1.55 E F
1989-Simpson 1.26 F
1990-Beaufort 0.61 G
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TABLE 2.2.-—~ Comparison of daily CPUE (fish/d) observations between fyke net
stations for Dolly Varden char in Arctic Refuge coastal waters, 1988-91.
Within each year those net stations with the same letter are not significantly
different (Kruskal-Wallis test with Scheffé multiple comparisons). Net
stations with dashed lines were not fished during that year.

Within year Scheffé groupings

Station 1988 1989 1990 1991
scol A,B B,C A A
SCO4 .- ¢ A B,C
KLOS A A,B,C A B
KL10 A,B A,B A B,C
JL12 A,B,C A A B,C
JL14 A,B,C B,C A c
PRO1 B,C -- -- --
PBO2 c -- -- “-
BLO2 .- B B,C

BLO4 -- B 3,C
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FIGURE 2.1.— Boxplots comparing daily CPUE (fish/d) observations between
net stations for Dolly Varden char in Arctic Refuge coastal waters, 1988-91.
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TABLE 2.3.— Comparison of daily CPUE (fish/d) observations between sampling
areas for Dolly Varden char in Arctic Refuge coastal waters, 1988-91. Within
each year those sampling areas with the same letter are not significantly
different (Kruskal-Wallis test with Scheffé multiple comparisons). Sampling
areas with dashed lines were not fished during that year.

Within year Scheffé groupings

Sampling area 1988 1989 1990 1991
Simpson Cove A,B B A
Kaktovik Lagoon A B
Jago Lagoon B c
Pokok Bay C -- -- --
Beaufort Lagoon -- - B B,C
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TABLE 2.4.— Comparison of daily CPUE (fish/d) observations between time
periods for Dolly Varden char in Simpson Cove. For each net station/sampling
area those time periods with the same letter, within each year, are not
significantly different (Kruskal-Wallis test with Scheffé multiple
comparisons). Time period 1 corresponds to the period from the first sampling
day to July 31. Time period 2 corresponds to the period from August 1 to
August 14, Time period 3 corresponds to the period from August 15 to August
31. Time period 4 corresponds to the period from September 1 to the last
sampling day. Locations with dashed lines were not fished during that time
period.

Within year Scheffé groupings

Time Period 1988 1989 1990 1991

Net Station - SCOl

1 A A A A

2 A A A

3 A A A A

4 A A B A,B

Net Station - SCO04

1 -- A B

2 -- A B

3 -- A A,B A

4 -- A B --

Simpson Cove

1 A A A A,B
2 A A A

3 A A A A

4 A A B A,B
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end of the open-water season. Daily catch rates at net station SC04
increased at the end of August 1991. In the Simpson Cove sampling area daily
catch rates were stable during the 1988 and 1989 open-water seasons. During
1990 sampling area daily catch rates declined in early September. In 1991
Simpson Cove daily catch rates differed only between early and late August
when they showed an increase. Daily catch rates showed an overall decline at
net station KLO5 during the 1988, 1989, and 1990 open-water seasons (Table
2.5; Figures 2.7-2.10). During 1991 at net station KLO5 daily catch rates
only differed between time periods 2 and 4, showing a decrease. 1In 1988 daily
catch rates differed only between time periecds 1 and 3, showing a decline. At
net station KL10 in 1989 daily catch rates differed only between time periods
1 and 2, indicating a decrease. We documented stable daily catch rates during
the 1990 open-water season at net station KL10. Daily catch rates declined at
net station KL10 in 1991. 1In the Kaktovik Lagoon sampling area daily catch
rates of Dolly Varden char showed overall declines during the 1988, 1989,
1990, and 1991 open-water seasons.

Daily catch rates at net station JL12 were stable during the 1988 and 1991
open-water seasons (Table 2.6; Figures 2.11-2.14). During the 1989 open-water
season daily catch rates showed an overall decline at net station JL12. At
net station JL12 in 1991 daily catch rates started low, peaked during August
and declined in September. 1In the 1988 and 1991 open-water seasons daily
catch rates of Dolly Varden char at net station JL14 showed overall declines.
Late August daily catch rates in 1989 were higher than those in both early
August and early September. Net station JL14 daily catch rates in 1990
differed only between time periods 2 and 4. Jago Lagoon sampling area daily
catch rates declined during September in each of the years sampled.

During 1988 net stations PBOl and PBO2 daily catch rates declined during the
open-water season (Table 2.7; Figure 2.15). At net stations BL02 and BLO4 in
1990 and 1991, we observed an overall decrease in daily catch rates (Table
2.7; Figures 2.16-2.17). Daily catch rates in the Pokok Bay and Beaufort
Lagoon sampling areas declined during the sampling period.

Daily catch rates of Dolly Varden char varied among years within locations
(Table 2.8; Figures 2.18.-2.21). Excluding net stations SC04 and JL12, all
net stations had higher daily catch rates in 1991. At net stations SCO04
between 1990 and 1991, and JL12 between 1989 and 1991, daily catch rates did
not differ. The lowest observed daily catch rates occurred at net station
SCO1 in 1988 and 1989, and at net station SCO04 in 1989. For Dolly Varden char
the lowest daily catch rates observed at net station KLO5 occurred in 1989 and
1990, and at net station KL10 in 1988 and 1990. Net stations BL0O2 and BLO4
had lower daily catch rates during 1990 than during 1991. Daily catch rates
did not differ between 1988 and 1990 at net station JL12. At net station JLl4
no differences were observed among i 1 1989, and 1990,

For all sampling areas, Dolly Varden char daily catch rates during 1991 were
higher than in all other years. In Simpson Cove daily catch rates did not
differ between 1988 and 1990, and 1989 daily catch rates were the lowest.
Dolly Varden char daily catch rates did not differ between 1988 and 1989 or
between 1989 and 1990 in Kaktovik Lagoon. Jago Lagoon daily catch rates did
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TABLE 2.5.— Comparison of daily CPUE (fish/d) observations between time
periods for Dolly Varden char in Kaktovik Lagoon, 1988-91. For each net
station/sampling are those time periods with the same letter, within the same
year, are not significantly different (Kruskal-Wallis test with Scheffé
multiple comparisons). Time period 1 corresponds to the period from the first
sampling day to July 31. Time period 2 corresponds to the period from August
1 to August 14. Time period 3 corresponds to the period from August 15 to
August 31. Time period 4 corresponds to the period from September 1 to the
last sampling day.

Within year Scheffé groupings

Time Period 1988 1989 1990 1991

Net Station - KLO5

1 A A A,B
2 B A,B A
3 A,B B A,B A,B
4 B B B B
Net Station - KL10
1 A A A A
2 AB A A,B
3 B AB A A,B
4 A,B A,B A B
Kaktovik Lagoon
1 A A A A
2 A,B A,B A
3 B A,B A,B A
4 B B B B
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TABLE 2.6.— Comparison of daily CPUE (fish/d) observations between time
periods for Dolly Varden char in Jago Lagoon, 1988-91. For each net
station/sampling area those time periods with the same letter, within the same
year, are not significantly different (Kruskal-Wallis test with Scheffé
multiple comparisons). Time period 1 corresponds to the period from the first
sampling day to July 31. Time period 2 corresponds to the period from August
1 to August 14. Time period 3 corresponds to the period from August 15 to
August 31. Time period 4 corresponds to the period from September 1 to the
last sampling day.

Within year Scheffé groupings

Time Period 1988 1989 1990 1991

Net Station - JL12

1 A A B,C A
2 A A,B A
3 A AB A A
4 A B c A

Net Station - JL14

1 A A,B A,B

2 B,C A

3 A,B A A,B A,B

4 B C B B
Jago Lagoon

B
- 2
=B v~ B 2
= > > W
= o> >
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TABLE 2.7.— Comparison of daily CPUE (fish/d) observations between time
periods for Dolly Varden char in Pokok Bay\Beaufort Lagoon, 1988-91. For each
net station/sampling area those time periods with the same letter, within the
same year, are not significantly different (Kruskal-Wallis test with Scheffé
multiple comparisons). Time period 1 corresponds to the period from the first
sampling day to July 31. Time period 2 corresponds to the period from August
1 to August 1l4. Time period 3 corresponds to the period from August 15 to
August 31. Time period 4 corresponds to the period from September 1 to the
last sampling day. Locations with dashed lines were not fished during that

+4 3AA
time period.

Within year Scheffé groupings

Time Period 1988 1990 1991
PBO1 BLO2
1 A A A
2 A,B A,B A
3 B,C A,B A
4 C B B
PBO2 BLO4
1 -- A A
2 A A
3 A,B A,B A
4 B B B
Pokok Bay Beaufort Lagoon
1 A A A
2 A,B A
3 B,C A,B A
4 C B B
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TABLE 2.8.— Comparison of daily CPUE (fish/d) observations between years for
Dolly Varden char. For each net station/sampling area those years with the
same letter are not significantly different (Kruskal-Wallis test with Scheffé
multiple comparisons). Locations with dashed lines were not fished during
that year.

Within location Scheffé groupings

Year Net Station Net Station Sampling Area
SCol1 SCO04 Simpson Cove
1988 B,C -- B
1989 C C
1990 B A B
1991 A A
KLO5 KL10 Kaktovik Lagoon
1988 B B,C B
1989 C B B,C
1990 C C c
1991 A A A
JL12 JL14 Jago Lagoon
1988 B B C
1989 A B B
1990 B B B,C
1991 A A A
BLO2 BLO4 Beaufort Lagoon
1990 : B B B

1991 A A A




52

*aaon uosdumtg
ur Ieyo uopivp A[ToQ I0J siwesf usemlaq suoTleaIasqo (p/ystI) FndD A11ep Surtaedwoo szojdxog —'g1'Z HUNOII

AD2 A
© © © o © © © © © © ©
© [le} @ [0 ] (o] © [0:] (o] (o] [0.0] m
— o [7< fos] — o © - o [(e] o]
L ] | 1 ] 1 1 [ i L 1
ot WIHLI' H rl’Hl._ I~ O .ﬂ. - - — 0 ﬂ - H = - 0
. b4 -
- 0S 08 O
. - 02 N e
™
— O.T —
- 0G4 . oGt —
-
- 002 2
- 002 - 09 o
™~
. - 0S¢ Q.
9A0) - 0S¢ .  os . N
uosduwig ¥00S 10DS - 00§
- 00¢

T66T-886T ‘IL¥0d¥Y TVNIA ‘XANLS SATYAHSIA TVISVOD Z0OT



53

‘uooeT NTAOINEY
ut IeYO uepiep AT]oq IoJ sieek usemieq suolzeaissqo (p/ysT3) dAndo A1Tep Surieduwoo sjordxog — gz FINOIJ

402 A
© © © © © © © © © © © ©
[{a] ©w [a 4] (o 4] (o] 0 03] [0 ] w (] (o] [0 ]
- o © lo ] - (@] © (o] - o © @
| 1 { ] | | 1 L | 1 | |
. ot -0 L4 - 0 . -+ -0
= S P =5 e
£ i . ;
. - oc % - 01 ¢
| [ . m
- 0¥ . . . - 0S -
- 0e ) =
* - n
- og ™~
* . - oot &
uoobbn - 08 °
NIAOPDY 0L L oy GO
Szl

T66T-886T ‘IL¥OdEY TVNIA ‘XQALS SAIYIHSIA 'IVLSVOD Z200T



54

‘uoo8eT ofer
ut JeYd uspiep AT0Q I0F SIESA Us9MIDq SUOTIBAISSqO (P/UsTF) Ando L1Tep Suraedwoo sjordxog — 07’z TINOIJ

—_ —_ —_ — —_ — - . - - N

w0 [{o] © [{o] w © [{e] (%] © © O

w 0 s ] 0] w © o] ©w © [o.] o]

- o [(e] o] - o w el o © o
1 L 1 1 I f 1 1 L | 1

— e
e

—ie

N

He

He

I

o
—

e

o

. ?—‘{::}4 - 8861

T

o

.

He

T

o
9

- 0l - 0l - 01 _
% % % . . L rm
F —
nvr [ - Q2 \7r - 0¢ . - 02 ”HJ

. . . wn
BN

. .
- 0¢ F 0 L ~
. g o¢ A
° N

uocobpT .
OUO_J - 0¥ $1r - 0% ZLar - oy

T66T-886T ‘LYOdHY TVNI4 ‘XAALS SEIYIHSIA TVISVOD 00T



55

‘uooB3eT 310Ineog
Ul I1BYd uspiep LATT0Q 10J SIEaK U9smlaq suollvAIasqo (p/ysiF) AndD A11ep Surtiedwoo sjoldxog —'Tz'zZ TANOIL

403 A
© © © © © ©
w © w (o] [{e} w
—_ o — o — o
L 1 | | H |
1 HHWHU -0 1 ——— -0 * WMMWM -0
o L]
- Ol - 01 . - 0l O
3
- 02Z - 0c - 0z -
o
- 0¢ - 0¢ - 0f
TN
- 0% - O % L 0v =
w
DN
- 0§ - 06 - 0S -
~
L * L L O
. 09 09 s 2
uoobp’ .
- 0L - 0L - 0L
Jojnoag 018 ¢0718
08 08 08

T66T-886T ‘LY0dT¥ TVNIA ‘XAQLS SATYAHSI 'TVLISVOD Z00T



56 1002 COASTAL FISHERIES STUDY, FINAL REPORT, 1988-1991

For among-year comparisons within time periods, at net station SCOl in time
periods 1, 3, and 4, and at net station SCO04 in time period 4, 1991 had the
highest daily catch rates observed among the years sampled (Table 2.9; Figures
2.22-2.23). At net station SCOl in early August daily catch rates differed
only between 1989 and 1991 showing an increase. For net station SC04 daily
catch rates in July and early August differed only between 1989 and 1990
showing an increase. At net station SC04 daily catch rates in 1989 were
higher than those in 1990. In the Simpson Cove sampling area July 1989 daily
catch rates were the lowest among the years sampled. During early August only
the daily catch rates for 1989 and 1991 differed showing an increase., In the
latter half of August and in September daily catch rates were highest during
1991. Daily catch rates in the latter half of August 1989 and 1990 daily
catch rates differed showing an increase. For the Simpson Cove sampling area
in September 1988 and 1989 daily catch rates did not differ, but both were
higher than those observed during 1990.

At net station KLO05, during time periods 1, 3 and 4, and net station KL10
during time periods 2, 3, and 4 daily catch rates did not differ among at
least 3 of the 4 years (Table 2.10; Figures 2.24-2.25). During time period 2
at net station KLO5 and time period 1 at net station KL10 daily catch rates in
1989 and 1990 did not differ. In the Kaktovik Lagoon sampling area July 1988
and 1991 daily catch rates did not differ; however, July 1991 daily catch
rates were higher than those in 1989 and 1990. Daily catch rates during the
first half of August in Kaktovik Lagoon did not differ between 1988 and 1991;
whereas, daily catch rates in 1991 were higher than those observed for 1989
and 1990. For the Kaktovik Lagoon sampling area in the latter part of August
daily catch rates did not differ among 1988, 1989, and 1990, and were highest
during 1991. During time period 4 in Kaktovik Lagoon daily catch rates
differed only between 1990 and 1991 indicating an increase.

During time period 1 at net station JL12 daily catch rates did not differ
between 1988 and 1990 or between 1989 and 1991 (Table 2.11; Figures
2.26-2.27). July daily catch rates for 1989 and 1991 were higher than those
for 1988 and 1990. At net station JL12 we observed no differences in daily
catch rates among years during time periods 2, 3 or 4. Daily catch rates at
net station JL14 in July were highest in 1991 and did not differ among 1988,
1989, and 1990. During the first half of August daily catch rates were higher
in the second two years of the sampling. After August 15 at net station JL1l4
daily catch rates did not differ among years. In the Jago Lagoon sampling
area July daily catch rates showed an overall increase during the four years
of study. Daily catch rates in time period 2 were higher in 1990 and 1991
than those observed in 1988 and 1989. After August 15 daily catch rates in
the Jago Lagoon sampling area did not differ between years.

1d August daily catch rates at net station BLO2 were higher in 1990
n 19 1 (Table 2. 12 Figures 2.28- 2 29). In September net station BLO2
daily catch rates did not differ between 1990 and 1991. During all time
periods at net station BLO4 and in the Beaufort Lagoon sampling area daily
catch rates were higher in 1991 than in 1990. Daily catch rates of Dolly
Varden char varied between years within locations (Table 2.8; Figures
2.18-2.21). Excluding net station SC04 and JL12, all net stations highest
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TABLE 2.9.— Comparison of daily CPUE (fish/d) observations between years for
Dolly Varden char in Simpson Cove. For each net station/sampling area those
years with the same letter, within the time period, are not significantly
different (Kruskal-Wallis test with Scheffé multiple comparisons). Locations
with dashed lines were not sampled during that year.

Within location Scheffé groupings

Year Scol SC04 Simpson Cove

Time Period 1 - first day to July 31

1988 B -- A
1989 C B
1990 B A A
1991 A A,B A
Time Period 2 - August 1 to August 14
1988 A,B -- A,B
1989 B B B
1990 A,B A A,B
1991 A A,B A
Time Period 3 - August 15 to August 31
1988 C -- B,C
1989 C B C
1990 B B
1991 A A
Time Period 4 - September 1 to last day
1988 B --
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FIGURE 2.22.— Boxplots comparing daily CPUE (fish/d) observations between
years for Dolly Varden char in Simpson Cove. A = time period 1, the first
sampling day to July 31. B = time period 2, August 1 to August 14.
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FIGURE 2.23.— Boxplots comparing daily CPUE (fish/d) observations between
years for Dolly Varden char in Simpson Cove. C = time period 3, August 15
to August 31. D = time period 4, September 1 to the last sampling day.
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TABLE 2.10.— Comparison of daily CPUE (fish/d) observations between years
for Dolly Varden char in Kaktovik Lagoon. For each net station/sampling area
those years with the same letter, within the time period, are not
significantly different (Kruskal-Wallis test with Scheffé multiple
comparisons).

Within location Scheffé groupings

Year KLO5 KL10 Kaktovik Lagoon

Time Period 1 - first day to July 31

1988 A B A,B
1989 A,B B,C B,C
1990 B c C
1991 A,B A A

Time Period 2 - August 1 to August 14

1988 A A,B A,B
1989 B B C
1990 B A,B B,C
1991 A A A
Time Period 3 - August 15 to August 31
1988 A,B B B
1989 B A,B B
1990 B A,B B
1991 A A A
Time Period 4 - September 1 to last day
1988 A A,B A,B
1989 A A A,B
1990 A B
1991 A A A
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FIGURE 2.24.— Boxplots comparing daily CPUE (fish/d) observations between
years for Dolly Varden char in Kaktovik Lagoon. A = time period 1, the
first sampling day to July 31. B = time period 2, August 1 to August 1l4.
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FIGURE 2.25.— Boxplots comparing daily CPUE (fish/d) observations between
years for Dolly Varden char in Kaktovik Lagoon. C = time period 3, August
15 to August 31. D = time period 4, September 1 to the last sampling day.



1002 COASTAL FISHERIES STUDY, FINAL REPORT, 1988-1991 63

TABLE 2.11.~ Comparison of daily CPUE (fish/d) observations between years
for Dolly Varden char in Jago Lagoon. For each net station/sampling area
those years with the same letter, within the time period, are not
significantly different (Kruskal-Wallis test with Scheffé multiple
comparisons).

Within location Scheffé groupings

Year JL12 JL14 Jago Lagoon

Time Period 1 - first day to July 31

1988 B B c
1989 A B B
1990 B B B,C
1991 A A A
Time Period 2 - August 1 to August 14
1988 A B B
1989 A B B
1990 A A A
1991 A A A
Time Period 3 - August 15 to August 31
1988 A A A
1989 A A A
1990 A A A
1991 A A A
Time Period 4 - September 1 to last day
1988 A A A
1989 A A A
1990 A A A
1991 A A A
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FIGURE 2.26.— Boxplots comparing daily CPUE (fish/d) observations between
years for Dolly Varden char in Jago Lagoon. A = time period 1, the first
sampling day to July 31. B = time period 2, August 1 to August 14,
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FIGURE 2.27.— Boxplots comparing daily CPUE (fish/d) observations between
years for Dolly Varden char in Jago Lagoon. C = time period 3, August 15 to
August 31. D = time period 4, September 1 to the last sampling day.
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TABLE 2.12.— Comparison of daily CPUE (fish/d) observations between years
for Dolly Varden char in Beaufort Lagoon. For each net station/sampling area
those years with the same letter, within the time period, are not
significantly different (Kruskal-Wallis test with Scheffé multiple
comparisons).

Within location Scheffé groupings

Year BLO2 BLO4 Beaufort Lagoon

Time Period 1 - first day to July 31

1990 B
1991 A A A

Time Period 2 - August 1 to August 14

1990 B B
1991 A A A
Time Period 3 - August 15 to August 31

1990 B B
1991 A A A
Time Period 4 - September 1 to last day

1990
1991 A A A




1002 GCOASTAL FISHERIES STUDY, FINAL REPORT, 1988-1991 67

90 - A. BLO2 a0 - A. BLO4 Q0 A A. Beoufort
. Lagoon
80 80 o 80 4
70 4 70 70 - .
60 | 60 - : 60 -
50 50 A -[ 50 4
40 - 40 + 40
30 30 + 30 4
20 1 20 20 4
o 10 l 10 - § :
} o A é 0 - = . 0 4 é' ¢
T T T T T T
n@ j=] — o ; (=3 —
S - g B i B
L
-
Al 70 B.BLO2 70 B.BLO4 70 - B. Beaufort
O .
60 60 - 60 4 Lagoon
50 50 50 .
40 [ 40 40 -
30 30 ° 30 ]'
20 1 20 A 20 4
10 4 + 10 - 10 T
0 - =] o - —_— : 0 —
T T T T T T
o - [=3 - o -
> & a ] a b
Year

FIGURE 2.28.— Boxplots comparing daily CPUE (fish/d) observations between
years for Dolly Varden char in Beaufort Lagoon. A = time period 1, the
first sampling day to July 31. B = time period 2, August 1 to August 14.
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FIGURE 2.29.— Boxplots comparing daily CPUE (fish/d) observations between
years for Dolly Varden char in Beaufort Lagoon.
= time period 4, September 1 to the last sampling day.
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daily catch rates at net stations SCO04, 1990 and 1991, and JL12, 1989 and
1991. The lowest daily catch rates occurred at net station SC04 in 1988 and
1989, at net station SCOl, and in 1989. 1In 1990 we observed some of the
lowest daily catch rates for Dolly Varden char at net stations KLO5, KL1O,
BLO2 and BLO4. At net station JL12 daily catch rates did not differ
significantly between 1988 and 1990. No significant differences were detected
between daily catch rates for 1988, 1989, and 1990 at net station JL1l4.

In all sampling areas, we documented the highest daily catch rates for Dolly
Varden char in 1991. 1In Simpson Cove daily catch rates did not differ between
1988 and 1990, with 1988 catch rates being the lowest. Daily catch rates in
Kaktovik Lagoon did not differ between 1989 and the remaining two years. Jago
Lagoon daily catch rates did not differ between 1990 and the preceding two
years. Beaufort Lagoon daily catch rates were lowest in 1990.

Between-year comparisons within time periods, by locations, suggested high
daily catch rates during 1991. For the Simpson Cove sampling area, with net
stations SCOl and SCO04 (excluding time period 4), 1991 was one of the years
with the highest catch rates (Table 2.9; Figures 2.22-2,23), Net stations at
Kaktovik Lagoon, KLO5 (excluding time period 4) and KL10, also had their
highest catch rates in 1991 (Table 2.10; Figures 2.24-2.25). During time
period 4 at net station KLO5, no significant differences were detected between
years. During time period 1 at net stations JL12, JL14, and the Jago Lagoon
sampling area the 1991 daily catch rates are again among the highest (Table
2.11; Figures 2.26-2.,27). During time period 2 at net station JL12, daily
catch rates did not differ between the four years. Whereas at net station
JL14 and in the Jago Lagoon sampling area daily catch rates did not differ
between 1988 and 1989, or between 1990 and 1991. At all Jago Lagoon
locations, we found no significant differences between daily catch rates for
1988-91 during time periods 3 and 4. Excluding daily catch rates during time
period 4 at net station BLO2, the Beaufort Lagoon sampling area 1991 catch
rates were higher than those for 1990 (Table 2.12; Figures 2.28-2.29),

Length Frequency Distributions

Overall trends of Dolly Varden char length frequency distributions generally
showed annual unimodal or bimodal patterns in each of the four time periods
(Figures 2.30-2.38). Modes generally occurred at two length intervals,
between 200-260 mm FL and 340-380 mm FL. Some sample sizes in Beaufort and
Pokok lagoons were too small to determine distribution patterns (Figures
2.36-2.38).

In Simpson Cove a distinct mode occurred around 200 mm FL in all years
during the first sampling period, July 9 to 31. During the other three
sampling periods (August 1 to September 14) and four years the mode had
shifted to the right to 240-260 mm FL (Figures 2.30-2.32). No distinct
bimodal patterns were apparent during August 15 (Figure 2.30A-H). Length
frequencies in Kaktovik Lagoon indicated both unimodal and bimodal
distributions. During the first sampling period for all years, primary modes
in frequency occurred at 200 mm FL in 1988 and 1991 and at 240 mm FL in 1989
and 1990 (Figure 2.32). These modes were weak in 1990 and 1991. Secondary
modes occurred between 300 and 400 mm FL (Figure 2.33). During the other
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FIQURE 2.33.— Length frequencies of Dolly Varden char captured by fyke

nets in Kaktovik Lagoon, by year for August 16 to September 14.
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FIGURE 2.34.— Length frequencies of Dolly Varden char captured by fyke
nets in Jago Lagoon, plotted by year for July 9 to August 15.
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FIGURE 2.35.— Length frequencies of Dolly Varden char captured by fyke
nets in Jago Lagoon, plotted by year for August 16 to September 14,
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FIGURE 2.36.— Length frequencies of Dolly Varden char captured
by fyke nets in Beaufort Lagoon, plotted by year for July 9 to
August 15.
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FIGURE 2.37.- Length frequencies of Dolly Varden char captured
by fyke nets in Beaufort Lagoon, plotted by year for August 16
to September 14,
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FIGURE 2.38.— Length frequencies of Dolly Varden char captured by fyke
nets in Pokok Bay, plotted for July 9 to September 14, 1988.
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three sampling periods for all years, the modes were strongest at lengths
between 240 and 280 mm FL (Figures 2.32-2.33).

In Jago Lagoon, early sampling yielded modes at 200 mm FL in 1988 and 1989,
at 240 mm in 1989 and 1990, and a very small mode at 200 mm FL in
1991 (Figure 2.34). By August 1, the modes had increased by 40 mm FL except
in 1991 when the primary mode remained at 200 mm FL (Figure 2.34). During the
third and fourth sampling periods (August 16 to September 14), the modes
remained steady at 200 mm (1989), 240 mm (1988 and 1991) and 260 mm FL (1990)
(Figures 2.35).

In Beaufort Lagoon, we observed bimodal distributions during the first
sampling period (Figure 2.36). Primary modes during this time ranged between
120 and 240 mm FL and secondary modes occurred at lengths > 400 mm FL. During
the third and fourth sampling periods, modal determinations were difficult due
to small sample sizes in 1989 and 1990. 1In 1991, two modes occurred at 240
and 340 mm FL (Figure 2.37).

Pokok Bay, sampled only in 1988, showed primary modes at around 240-280 mm
FL until August 31 and secondary modes around 340 mm FL (Figure 2.38). Low
sample sizes during the fourth period excluded it from examination.

Condition

Gender differences.— We did not detect significant differences between the
condition of female and male Dolly Varden char (slope, P = 0.69; intercept, P
= 0.96) when suitable data from all years were combined (Table 2.13). When
outliers were discarded we obtained similar results. Plots of transformed
data indicated fewer small males than females (Figure 2.39A-B). Within
individual years, we did not detect differences between sexes. In 1988, when
outliers were discarded, results were very close to significant (intercept, P
= 0.051).

Seasonal differences.— Differences in slope (P = 0.007) precluded direct
statements about changes in condition for fish captured in July (early) versus
those collected after August 27 (late) using data from all years combined
(Table 2.14). Plots of transformed data showed differences; the late sample
included more very small and fewer very large fish (Figures 2.39C-D). Removal
of outliers did not change the results of the analysis. During 1988 and 1991,
differing slopes also interfered with condition analyses. In 1990, we found
no differences in parameter estimates. We found differences in condition only
in 1989. Slopes were similar (P = 0.50) while intercepts differed (P =
0.0001) slightly (Table 2.14). Our data suggest that fish weighed less at a
given length at the end of the open water season in 1989.

Overwinterinog.— Between time periods used to examine the winters of 1988-89

oK AL LDCLWEeLsIl Vi el i005 SCC L0 Aallllll QL 17080-07
t

and 1990-91, we detected differences in slope which precluded statements about
condition (Table 2.15). However, slopes were similar (P = 0.66) and
intercepts (P = 0.0004) differed significantly in the winter of 1989-90. The
intercepts indicated that condition increased slightly over the course of the
winter. Plots of transformed data indicated fewer large and small fish during
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TABLE 2.13.— Condition comparisons between female and male Dolly Varden char
collected in July. Analyses were for combined years and within an individual

year. Asterisks (%) indicate significant differences in condition.
Slopes Intercepts
Group N b(SE) P-values logga(SE) P-values r?
All years
Females 285 3.07 (0.02) -12.09 (0.10) 0.99
Males 146 3.06 (0.02) -12.03 (0.13) 0.99
P =0.69 P =0.96
Without outliers P =0.72 P =0.87
1988
Females 124 3.11 (0.03) -12.32 (0.19) 0.99
Males 86 3.12 (0.04) -12.37 (0.22) 0.99
P =0.,82 P =0.09
Without outliers P =0.85 P =0.051
1991
Females 130 3.05 (0.02) -11.98 (0.11) 0.99
Males 51 3.01 (0.02) 11.80 (0.13) 0.99
P =0.33 P =0.22
Without outliers P =0.35 P=20.11
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FIGURE 2.39.— Log-transformed weight-length data (O-outliers) for
comparisons between sexes (A,B) in July and between seasons (C,D).
Seasonal data correspond to early (July 9-31) and late (August
27-September 14) sampling periods.



